A randomized double-blind trial compared 1· 0% etidocaine and 1· 5% lignocaine (both with 1/200,000 adrenaline), for caudal anaesthesia for pelvic floor repair. Etidocaine was highly effective for the surgical procedure, with rapid onset of action, adequate muscle relaxation and longer duration of action. Its use for post-operative analgesia may be hindered by the concomitant immobilization of the legs. The problem of tachyphylaxis with etidocaine needs further investigation.
INTRODUCTION
Etidocaine (Duranest@, W 19053) , a new local anaesthetic with prolonged duration of action, was first described by Adams et al. (1972) . Structurally a xylidide, related to lignocaine (Figure 1) , with two small modifications to convert it to 2-(N-ethylpropylamino)- '-6' butyroxylidide, this small alteration in structure of a local anaesthetic molecule produces large changes in physico-chemical properties (increased protein-binding capacity and lipid solubility) and clinical performance.
A clinical trial was undertaken to evaluate the clinical effectiveness of etidocaine for pelvic floor repair and for post-operative analgesia, using the continuous caudal approach.
METHODS AND MATERIALS Forty healthy female patients scheduled for pelvic floor repair, were selected for the doubleblind study. Twenty received 1·5% lignocaine with 1/200,000 adrenaline, whilst the other 20 received 1 % etidocaine with 1/200,000 adrenaline; allocation was made at random by drawing lots from a box. The mean age, weight, and height of patients in the two study prone, a Hi-gauge Tuohy needle was inserted through the sacro-coccygeal membrane into the sacral canal. Entry into the epidural space was confirmed by the loss of resistance technique with an air-filled syringe. After giving a test dose of 5 ml local anaesthetic, a fixed length of PVC catheter was threaded through the Tuohy needle into the epidural space. A further :!O ml 
Criteria of Blockade
Sensory and motor blockade were assessed as soon as the analgesic solution was injected and suhsequently at 3-minute intervals. 1. Effective analgesia was considered attained when there was no response to clamping of the four perineal quadrants with an Allis forceps. If sensory blockade was absent at any of the four quadrants, a further 10 cc of the local anaesthetic was given-these patients were excluded from analysis of latency of onset.
Intensity of motor blockade was assessed by
Bromage's technique: Grade l-complete paralysis: unable to move feet or legs Grade 2-almost complete paralysis: able to move feet or knees Grade 3-partial paralysis: able to lift legs but not sustained Grade cl-no paralysis: full flexion of knees and feet.
Supplementation of local anaesthetics
1. If the patient was anxious, intravenous valium 10 mg was given after assessment of blockade and before commencement of surgery.
2. If the patient complained of pain at any time during operation, .;\20: O 2 in ratio of 3 : 3 litres was administered. :3. If effective analgesia was not attained, general anaesthesia (GA) with thiopentone, N 2 0 : O2 and 0·5 % halothane was used.
Quality of anaesthesia 1. Excellent-if no supplementation of ~20 or GA was required. 2. Satisfactory-if analgesia \\'as present but some supplementation with); 20 was required. 3. Cnsatisfactory--no effective analgesia at all and GA was required.
Post-o peratic1c analgesia
For the first U hours post-operatively, 10 ml local anaesthetic was given through the catheter whenever patient's pain became intolerable. The study was terminated after six doses were given or at the patient's request, and intramuscular pethidine was then used as substitute.
RESULTS

J. Latency of onset
There was a significant difference in the latency of onset of complete analgesia between lignocaine and etidocaine, the mean values being 12·H minutes and /·05.56 minutes respectively (p<0'02, Table 2 ). Four patients (two lignocaine and two etidocaine) who required a pre-operative top-up dose to attain complete analgesia, were excluded from assessment of latency of onset. 
Highest le,'cl of sensory anal{it'sia
The highest level of sensory analgesia reached by the two drugs were comparable, averaging ] 2 '/0 segments for lignocaine and 11 ·65 segments for etidocaine (Table 2) . One patient in the lignocaine group had analgesia up to Cs-In the etidocaine group, the ,;ingle highest sensory level reached was T 3' in a patient aged U years. This exaggerated spread of epidural A Ilaesthl'sia and Intensive Care, Vol. 1 r', X". :;, .4 ugust. ]971) analgesia in arteriosclerotic patients has been reported (Bromage 1962) . We also noted that patients with sensory blockade involving only the sacral nerves had adequate analgesia for the operative procedure.
Degree of motor blockade
The proportion of patients attaining complete or almost complete paralysis was comparable in the two groups (18/20 compared to 17/20 ; Table 3 ). Eight etidocaine patients (40%) developed complete paralysis compared to three lignocaine patients (15%). However, although 
Intensity of Motor Block
Grade 4 0 1 Grade 3 2 2 Grade 2 10 14 Grade I 8 3 etidocaine appeared to cause more intense motor paralysis, we were unable to show statistically significant difference between the two groups.
One patient in the etidocaine group had complete motor paralysis but only one-sided sensory analgesia, despite a further pre-operative top-up of 10 ml etidocaine. This marked degree of dissociation of sensory and motor block could be explicable if blockade at neuraxiallevel is implicated (Bromage 1975) .
Clinical effectiveness
Excellent analgesia was obtained in 17 lignocaine patients (85%) and 19 etidocaine patients (95%). The remaining three lignocaine patients (15%) complained of pain at the outset of operation but were effectively relieved immediately with N 2 0 supplementation via a mask. One etidocaine patient required a GA because of one-sided block.
Intra-operative problems
No intra-operative top-up of local anaesthetic was required in either groups. The commonest problem encountered was shivering-in 16 lignocaine patients (80%) and 10 etidocaine patients (50%). Whilst some of them started shivering after injection oflocal anaesthetic, most of them complained of cold and started shivering when pushed into the cold operating room. In view of the variety of factors, such as adrenaline added, local anaesthetic agent itself, ambient temperature, which might have been responsible for the shivering, it was not possible to correlate the incidence of shivering to the local anaesthetic agent employed. It is interesting to note that lacrimation was present in two lignocaine patients and one etidocaine patient in whom shivering was more pronounced.
Cardiovascular system was relatively stable throughout. Only two patients (10%) in each group developed severe hypotension, when systolic pressure fell below basal diastolic level, and treatment with ephedrine was required. Two etidocaine patients (10%) and one lignocaine patient (5%) developed bradycardia of less than 60/min and were treated with intravenous atropine 0·6 mg.
Nausea occurred in two lignocaine patients (10%), but was unrelated to hypotension.
No local or systemic toxic reaction was observed.
Post-operative analgesia
One etidocaine patient who developed only one-sided blockade required GA for surgery whilst another etidocaine patient refused the post-operative drug because of the paralysis of legs. These were excluded in the analysis of post-operative analgesia.
In the first 24 hours of the post-operative period. patients on etidocaine required an average of 2 ·94 top-up doses whilst those on lignocaine required a higher average of 4·75 Table 4 ). These differences are statistically significant (p<0·05). The mean durations of intervals between doses (Table 5) are also significantly different between the two study groups. The percentage of cases requiring various numbers of post-operative top-up doses among patients in the two study groups are shown in Anaesthesia and Intensive Care, Vol. IV, No. 3, August, 1976 Figure: .!. It will be seen that with etidocaine, the percentages of cases requiring subsequent top-up doses fall more rapidly and are generally lower than with lignocaine, where the decline is not so evident. This again reflects the longer duration of action of etidocaine. 
Ttlchyphylaxis
It is "een in Table [ ) that the mean duration het\\"tTn doses tends to be highest for the interval before the 1 st top-up dose and to decrease for intervals between subsequent top-up doses. However, such a pattern of decreasing duration can arise (at least in part) from natural selection, since patients who have relatively longer duration of drug action require fewer top-up doses, and therefore those who did have more top-up doses are patients who may have had shorter durations even for the initial intervals. I Also, the average duration falls most steeplY between the first two intervals as seen in Table 3 . This is probably because the interval he fore the first post-operative dose tends to be increased by a number of factors (e.g. pre-medication, larger mass of local anaesthetic given pre-operati\'ely, supplementation with ~ 20 or valiulll, blood loss).
Therefore A lIoestliesia and 11I1(,1I5ii', C({I"(, 1'01, I 1-, X«, .1, . -i Itgllst, 1(1";/;
between post-operative top-up doses were first expressed as percentages of the 1st postoperative interval (i.e. between the 1st and 2nd post-operative doses) of each individual patient, and then averaged over all patients who had the respective numbers of top-up doses in each study group. The results are shown in Table 6 and Figure 3 .
It can be seen that with lignocaine, there is a steady decline in the mean durations of intervals between doses, whereas with etidocaine, there is relatively little change over all the post-operative doses. The relative decline in duration with increasing number of doses of lignocaine is statistically significant (p < 0 . 05), suggesting the effect of tachyphylaxis. DISCUSSION I t is generally accepted that longer acting local anaesthetics are associated with an increased latency of action, as seen with amethocaine and cinchocaine. Etidocaine appears to be an exception. Various workers have found comparable onset of action between lignocaine 1·5-2% and etidocaine 1-1·5% (Scott, ]ebson and Boyes 1973 , Poppers et al. 1973 , Chiu et al. 1974 . This study shows etidocaine to have an exceptionally rapid onset of action, even faster than lignocaine, when given via caudal route. Lund et al. 1974 have demonstrated that etidocaine via caudal route gives a much more rapid initial and complete onset of caudal analgesia when compared to that given via lumbar route. This, together with the absence of adverse cardiac and laryngeal vagal reflexes, would enable caudal analgesia with etidocaine, ideal for perineal operations especially in a busy operating theatre.
The ability of etidocaine to block motor nerves has been demonstrated bv several workers (Lund et al. 1973 , Bromag~ et al. 1974 ) and gives the drug a considerable advantage if used for analgesia during operative procedure. Post-operatively, despite small top-up doses for pain-relief, a significant proportion of patients (38· 5 %) had paralysis of legs, comparable with the 30% reported by Abdel-Salam et al. (1975) . This not only may have an adverse effect on patient acceptability, but also prevents early mobilization of patients, with its consequent implications.
A prolonged pre-ganglionic sympathetic blockade with the use of long-acting local anaesthetic may cause post-operative hypotension--but as has been pointed out by Roe and Colm (1973) , sympathetic blockade may not last as long as the sensory analgesia. ''''ith the relatively small dose used for post-operative pain relief via caudal route, the problem of sympathetic block should not arise. The use of a long-acting local anaesthetic such as etidocaine for post-operative analgesia has the practical advantage of requiring less top-up doses, thereby contributing towards decreased workload on nursing staff and increased patient comfort.
The intervals between etidocaine for pain relief were prolonged-mean values falling from 478·62 minutes in the 1st interval to 178·75 minutes at the 6th interval. On the other hand, Abdel-Salam et al. (1975) reported a duration of action of 153·5 ±5 ·75 minutes for etidocaine used for post-operative analgesia, duration then being defined from time of injection to return of wound pain and pin prick sensation. This difference could be due to the more stringent criterion used in our study, where top-up doses were given only when pain became intolerable, and to the higher pain threshold among our patients. Lund (1975) has also reported that caudal block for rectal surgery, is associated with a considerable period of freedom from pain after complete dissipation of analgesia.
Difficulties arise in maintaining analgesia continuously or intermittently over long periods, as local anaesthetics tend to become less effective when injected repeatedly into the same area (Brown 1948) . Tachyphylaxis was demonstrated with lignocaine in this study when 150 mg was used for each top-up dose for pain relief. This problem, together with the relatively short intervals between each injection, serves as a serious setback to its use for postoperative pain relief-though Bromage suggested that tachyphylaxis is not so evident when doses of less than 100 mg lignocaine base are given at each injection. Longer-acting local anaesthetics would theoretically diminish the problem of tachyphylaxis by decreasing the frequency of injections. In view of the small number of patients involved, we have not been able to make any conclusions in this respect.
